Development and validation of a higher-throughput equilibrium dialysis assay for plasma protein binding.
We describe the practical aspects of developing a semiautomated, higher-throughput plasma protein binding (PPB) assay. The assay has a capacity of 32 PPB measurements per screen using triplicate incubations per measurement, and it is flexible with respect to the number of compounds and the number of plasma types used. The described method is based on the 48-well format rapid equilibrium dialysis (RED) device in combination with a robotic liquid handling platform and quantitative bioanalysis. The RED device method was optimized with respect to equilibration time. Method validation was performed by comparison of results from the semiautomated RED PPB assay with both of those obtained using an alternative, manual equilibrium dialysis method and with literature values. Propranolol and warfarin were used as control compounds. We have modeled the effect of dialysis membrane leakage on the measured unbound fraction and implemented a test for measuring protein content in the buffer compartment to confirm the integrity of each insert of the RED device. With the described method, it is possible to screen a relatively large number of compounds for PPB in a drug discovery environment.